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Abstract

Introduction
Hospital utilization varies across socioeconomic and demographic strata in Canada, a country with
a universal health care system. Rates of adverse birth outcomes are known to differ among women
of high and low socioeconomic status (SES), but less is known of the excess hospital burden related
to SES over the course of childbirth across Canadian provinces.

Objective
To examine length of stay and risk of hospitalization surrounding delivery, relative to women’s socio-
demographic characteristics.

Methods
A population-based record linkage between the Canadian Community Health Survey (CCHS) years
2005-2011 and the Discharge Abstract Database (DAD) allowed the tracking of hospital utilization
for linked survey respondents between 2005 and 2011. Hourly length of stay for delivery, risk of
readmission, and risk of admission prior to delivery was modeled by socio-demographic factors,
controlling for other clinical and individual-level characteristics.

Results
There were 21,914 complete delivery records from 15,458 female CCHS respondents who agreed to
link and share their information. Average length of stay (for both vaginal and Caesarian deliveries)
dropped over the study period from 67.86 hours in 2005 to 59.37 hours in 2011. In multivariate
analyses, women with the lowest income had on average, two-hour longer stays for vaginal delivery as
compared to high-income women (IRR 1.04, 95% CI 1.00-1.08) and higher risk of admission prior to
delivery (OR 1.43, CI 1.13-1.81). Low-income women, Aboriginal women and women living in rural
areas were also at elevated risk for longer hospital stays and for hospital admission prior to delivery.
There was no consistent socioeconomic patterning of hospital burden for Caesarian deliveries.

Conclusion
The length of hospital stays for childbirth has declined in Canada. Length of stay remains modestly
longer, and risk of hospitalization in the perinatal period higher, for low income women, Aboriginal
women and rural women. The absence of egregious income-related differences in hospital burden
related to childbirth is reassuring for the equity goals of the Canadian health care system. The
persistence of marginally longer, and in turn, costlier visits for low-income and Aboriginal women
before and during delivery is, however, suggestive that resources targeted to the prenatal period
might be highly cost-effective if they achieve population-wide reductions in length of stay and
hospitalization in the perinatal period.

Introduction

Canada’s universal healthcare system is inspired by the goal of
ensuring equal access to health services regardless of the user’s
ability to pay. The theoretical absence of barriers to health
care makes for an ideal setting to study the socio-economic
differences in health that remain. Canadian studies reveal dis-
parities in disease prevalence and cumulative health care costs

among patients of low socioeconomic status (SES) as com-
pared with those of higher SES (1, 2). Delivery in hospital is
one of the most common and routine medical procedures. As
such, it is a good indicator of health equity and performance.
Recent data linkage initiatives have made possible large-scale
individual-level studies of SES and health care utilization.

It is well-established that the perinatal period is sensitive
to socioeconomic deprivation (3). Previous work suggests that
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some Canadian success has been achieved in providing highly
accessible obstetric services to women (4). What is less clear
is whether remaining socioeconomic differences in child and
maternal health outcomes in Canada (5-9) (that are presum-
ably not access-related) necessarily translate into socioeco-
nomic variations in hospital burden.

Previous studies for child and maternal health have shown
generally higher rates of readmissions in low-SES women and
infants (10-12), in addition to elevated maternal (13, 14) and
infant hospitalization (15-18). However, these analyses are of-
ten limited to single-province datasets bearing regional health
care contexts. Also unknown are whether admissions prior
to delivery display similar social patterning. Disentangling
delivery utilization patterns at a national scale, focusing on
individual-level SES, is useful from an economic and health
policy perspective, and could give us insight into the potential
costs of social inequality.

Our goal was to determine whether socio-demographic
patterns are seen for hospital burden related to childbirth in
Canada. We retrieved a population-based sample of female
survey respondents who gave birth in Canada between 2005
and 2011, and evaluated associations between SES and demo-
graphic factors, hourly length of stay for delivery, and risk of
hospital admission surrounding delivery.

Methods

Data sources

This study employed record linkage between two national data
sources - the Canadian Community Health Survey (CCHS) and
the Discharge Abstract Database (DAD). The CCHS is main-
tained by Statistics Canada, and the DAD is managed by the
Canadian Institute for Health Information (CIHI). Details of
the creation of the linked database, validation results and pro-
tocol for the protection of privacy of respondents has been
described in detail elsewhere (19).

The CCHS is a repeated cross-sectional survey that collects
self-reported information related to health status, behaviors
and conditions from the Canadian population. Each two-year
survey cycle is composed of 130,000 Canadians who are 12
years of age or older, drawn from private dwellings across the
country. The survey covers 98% of the population, but impor-
tantly, excludes those living on reserves and other Aboriginal
settlements, full-time members of the Canadian Forces, insti-
tutionalized individuals, and those living in the Quebec health
regions of Région du Nunavik and Région des Terres-Cries-
de-la-Baie-James (20). The overall response rates to CCHS
cycles 3.1, 4.1, 2009, 2010, and 2011 were 79%, 76%, 73%,
71.5%, and 69.8%, respectively. Female CCHS respondents
from these two cycles were pooled to achieve the highest sam-
ple size possible for this analysis. For the small number of
individuals (n=115) that responded to multiple cycles/years
of the CCHS, the survey response that was timed closest to
their first delivery in the dataset was used.

The DAD is an administrative hospital database that
records all separations from Canadian acute care institutions.
Acute care hospitals keep provincially standardized charts and
records, but also submit abstracts with key requested fields to
CIHI for incorporation into the DAD. These key fields include

discharges, deaths, sign-outs, and transfers, and contains ad-
ministrative, clinical, and limited demographic data. Records
for all provinces (except the province of Quebec, as Quebec
hospital records are not available in the DAD) were proba-
bilistically linked by Statistics Canada for the vast majority of
CCHS respondents that agreed to link and share their infor-
mation (85% averaged across survey years). DAD fiscal years
2005 to 2011 were included in this analysis. The record link-
age procedure was similar to previous studies (21). Linked
files were appended, merged, and analyzed using Stata ver-
sion 12 (StataCorp LC, College Station, Tex). We used an
unweighted approach, pooled linked records across different
years, and treated these data like an epidemiological cohort.
All analyses were conducted under project numbers 14-HAD-
MCG-4064 and 15-HAD-MCG-4802 at the McGill University
site of the Canadian Research Data Centre Network, a secure
laboratory which provides access to micro-data holdings of
Statistics Canada, Canada’s national statistical agency. Statis-
tics Canada has in place a detailed protocol for protection of
respondent confidentiality that was followed in these analyses
(22).

Study population

Our population of interest was female CCHS respondents from
who had singleton deliveries between fiscal years 2005 and
2011. Principal diagnoses were recorded using the Tenth
Canadian revision of the International Classification of Dis-
eases and related Health Problems (ICD-10-CA). and those
indicating a singleton live birth occurred (23) were used to
identify admissions of interest (Supplementary Table 1).

Explanatory & outcome measures

The primary explanatory variable of interest was socioeco-
nomic status as measured by total household income from all
sources, and was adjusted for household size in each model.
We used a dose-response approach to evaluate the relation-
ship between income and length of stay (also adjusted for
household size), and found optimal contrasts in length of stay
between those with incomes ranging from 0-$19,999, $20,000-
$49,999, and $50,000 or more (Supplemental Figure 1). Ma-
ternal educational attainment is another measure of socioe-
conomic status in studies of childbirth that is relatively stable
and independent of income (24). However, education may not
be completed by the time women begin having children, mak-
ing it an unreliable proxy of SES for younger women in the
study. Moreover, having children may also act as a barrier to
women’s educational attainment, or delay education until af-
ter childbirth and rearing. For these reasons, the focus of our
paper is on income as the primary marker of socioeconomic
status and material resources.

Based on previous evidence of their association with ad-
verse maternal health and birth outcomes, Aboriginal status,
urban-rural residence, immigrant status, and marital status
were other socio-demographic factors included in the models.
We also adjusted for delivery-specific factors, including mater-
nal age at delivery, fiscal year, and primiparity (first-time preg-
nancy). Primiparity was not reported consistently in the DAD
and so a proxy variable was constructed using information that
was available in the DAD on previous births. Information from
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the DAD was combined with a CCHS variable that reported
having a living arrangement with children, as well as preceding
births recorded in our dataset (Supplementary Table 2).

The principal outcome of interest was length of stay. De-
livery in hospital is brief, highly standardized, and routine.
Utilization patterns may appear subtle and difficult to inter-
pret when expressed as fractions of days. Therefore, hourly
contrasts may be more meaningful and easier to interpret. Ad-
ministrative hospital data often contains inaccurately recorded
admission and discharge times, or these times are not recorded
at all. Often, coders are left to fill in artificial times. To assess
whether this was the case for time variables in the DAD, we
scanned the dataset’s timestamp frequencies for a dispropor-
tionately high number of admissions or discharges occurring
at noon hour, midnight, and rounded hours. We confirmed
that, while there were disproportionate discharge times by the
half-hour and by tens of minutes, there were no missing values
or drastic spikes at noon, midnight, or any particular hour for
birth events (Supplementary Table 2), and considered these
variables suitable for hourly analysis. Our secondary outcomes
of interest included the risk of admission within 30 days prior
to and after a hospital visit for delivery.

Statistical analyses

Length of stay was modeled in hours as a count variable us-
ing negative binomial regression. Risk of admission 30 days
prior to and 30 days after delivery were modeled using logistic
regression. All analyses were stratified by mode of delivery
(vaginal and Caesarean). Robust and clustered standard er-
rors were used to account for the presence of multiple deliveries
from a single woman. Only cases with complete information
were included in the analysis. Explanatory variables were se-
lected a priori for inclusion in the regression models, based
on their relevance to the relationship between socioeconomic
status and hospital utilization for delivery in the literature. An
interaction term between Aboriginal status and rural-urban
residence was tested for every model, however, no evidence of
interaction was observed and was therefore not reported.

Results

Maternal characteristics

A total of 24,733 deliveries in hospital were detected for linked
female CCHS respondents using birth-related ICD codes in the
DAD (n=17,600 women). 2,005 respondents (11.56%) were
missing data, and were primarily those who did not answer the
income component of the survey (1,931 respondents). Income
non-responders tended to be younger and single (Supplemen-
tary Table 3).

We took a conservative approach in our use of the linked
dataset, and excluded a low number of individuals whose sex
and/or year of birth did not match because these were key
variables in the linkage process. After exclusion of these in-
dividuals, as well as those individuals with missing data, the
final sample for complete case analysis was 21,914 deliveries
attributed to 15,458 women (Table 1, Supplementary Figure
3). Deliveries occurred between March 28th, 2005 and March
31st, 2012 (fiscal year 2011), inclusive. Average maternal age

at delivery was 29.3 years. Adolescent birth rates were over
four-fold higher for Aboriginal girls (16.31%) than for non-
Aboriginal girls (3.41%).

Delivery characteristics

The consistency in clinical characteristics of this sample with
national childbirth trends suggests population representative-
ness for this linkage (Table 2). Average length of stay for
vaginal (2.08 days) and Caesarian (3.71 days) deliveries were
nearly identical to those reported by national health reporting
agencies (25, 26). Delivery by C-section accounted for 27%
of live singleton births, which is also similar to estimates from
national acute hospitalization data between 2001 and 2011
(27). Both maternal readmissions within 30 days of discharge
for delivery and maternal admission within 30 days prior to ad-
mission for delivery were relatively rare, taking place for 1.4%
and 4.3% of all deliveries, respectively. The overall average
length of stay for deliveries declined over the study period
from 2.72 days in 2005 to 2.35 days by 2011, which amounts
to a difference of over eight hours. This follows the trajectory
of national perinatal health secular trends seen from 1995 to
2005 (26).

Modelling length of stay in hours by SES

Socioeconomic differences by household income were seen for
length of stay in both vaginal and Caesarian deliveries, par-
ticularly for those in the lowest-income group (Table 3, full
results summarized in Supplementary Table 4). For vaginal
deliveries, the lowest income women stayed approximately two
hours longer in hospital than the highest income women [IRR
1.04, 95% CI 1.00-1.08], even after adjusting for individual-
level factors. There was little difference in length of stay be-
tween middle-income and high-income women [IRR 1.00, 95%
CI 0.97-1.03]. When investigating women undergoing Caesar-
ian section, middle-income women emerged as those with the
longest length of stay at over 10 hours longer than high-income
women [IRR 1.12, 95% CI 1.04-1.19], while low-income women
exhibited similar lengths of stay to high-income women.

Modelling risk of admission before and after
delivery by SES

Risk of pre-delivery admission was 4% for high income women,
5% for middle-income women [OR 1.46, 95% CI 1.25-1.70]
and 6% for low income women [OR 1.80, 95% CI 1.48-2.20]
in unadjusted models (Table 4). This graded pattern was at-
tenuated but still evident in fully adjusted models where the
risk was elevated for middle-income [OR 1.31, 95% CI 1.11-
1.54] and low-income women [OR 1.43, 95% CI 1.13-1.81]
compared with high income women. There was no conclusive
difference in risk of admission after delivery by income level for
vaginal deliveries. Weaker evidence was seen for an association
between income and risk of readmission after a Caesarian sec-
tion (Table 5). The predicted risk of readmission was two-fold
for low-income women compared with high-income women in
unadjusted models [OR 2.35, 95% CI 1.44-3.83], but dimin-
ished when adjusted for individual-level factors [OR 1.80, 95%
CI 0.98-3.27].
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Table 1: Maternal Characteristics (n = 15,458)

Frequency (%)

Maternal age*

≤19 y.o. 729 5
20-34 y.o. 12123 78
≥35 yo 2606 17

Number of deliveries
1 9986 65
2 4592 30
3+ 880 6

Income
Low 1586 10
Middle 3884 25
High 9988 65

Rural area of residence 3760 24

Marital status un-partnered 4118 27

Aboriginal Status 1563 10

Recent immigrant (10 years) 1089 7

Province of residence
Ontario 6130 40
Prince Edward Island 319 2
Nova Scotia 664 4
New Brunswick 705 5
Newfoundland Labrador 549 4
Manitoba 1158 7
Saskatchewan 1311 8
Alberta 2085 13
British Columbia 1891 12
Territories 646 4

Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
*Maternal age at first delivery listed in the dataset, pertaining to those women who had multiple births in hospital between 2005
and 2011.

4



Mah, SM et. al. / International Journal of Population Data Science (2018) 3:12

Table 2: Delivery characteristics for 21,914 deliveries (n=15,458)

Frequency (%) Average length of stay in days Average length of stay in hours

Fiscal year
2005 3333 (15) 2.72 67.86
2006 3427 (16) 2.6 65.09
2007 3398 (16) 2.62 65.67
2008 3237 (15) 2.52 63.38
2009 3104 (14) 2.38 60.03
2010 2809 (13) 2.43 61.20
2011 2606 (12) 2.35 59.37

Mode of delivery
Vaginal 15902 (73) 2.08 52.59
Caesarian 6012 (27) 3.71 92.19

Maternal readmission* 306 (1) 3.63 89.27
Pre-delivery admission** 936 (4) 3.51 86.46

All Deliveries 21914 2.53 63.45

Data source: DAD 2005-2011.
*Represents the number of deliveries that had a maternal readmission within 30 days after delivery, and average length of stay of
those preceding deliveries.
**Represents the number of deliveries that had a maternal admission within 30 days prior to delivery, and average length of stay
of those subsequent deliveries.

Utilization patterns associated with other fac-
tors

We observed modest but consistently longer length of stay (for
vaginal delivery only) [IRR 1.07, 95% CI 1.03-1.10] and risk of
pre-delivery admission [OR 1.87, 95% CI 1.57-2.24] for Aborig-
inal women0, even after adjusting for other factors [IRR 1.06,
95% CI 1.02-1.10; OR 1.34, 95% CI 1.09-1.67]. Higher risk of
readmission for Aboriginal women was seen before adjusting
for covariates, and after adjusting for covariates with some at-
tenuation in the estimated effect sizes. Longer length of stay
and higher risk of admissions surrounding delivery were seen in
un-partnered women before adjusting for covariates, but only
persisted for length of stay, predicted to be 1.75 hours longer
than for partnered women in the adjusted model [IRR 1.03,
95% CI 1.00-1.06].

While subtle sociodemographic patterns were observed af-
ter adjusting for multiple individual-level factors, the strongest
contrasts in hospital utilization were systemically seen between
vaginal and Caesarian deliveries, among provinces/territories,
as well as between women who were giving birth for the first
for the first time and those who had previously given birth
(Supplementary Tables 4-6). The largest variations for vagi-
nal delivery occurred between provinces/territories, with the
longest predicted length of stay at 3.22 days [77.29 hours,
95% CI 72.64-81.94] seen in in Newfoundland Labrador (after
adjusting for individual-level factors in fully adjusted models),
and the shortest length of stay seen for Alberta at 1.84 days
[44.24 hours, 95% CI 42.74-45.74]. Urban–rural differences
were seen for length of stay related to vaginal deliveries, with
a predicted three-hour longer stay for women living in rural ar-
eas as compared to those living in urban areas [IRR 1.05, 95%
CI 1.02-1.09], but lower risk of readmission for rural women

after Caesarian deliveries in adjusted models [OR 0.49, 95%
CI 0.30-0.80]. Women giving birth for the first time stayed
significantly longer in hospital than those who had previously
giving birth, with a predicted 14.71-hour longer stay for vagi-
nal deliveries [IRR 1.31, 95% CI 1.27-1.34], and a 6.44-hour
longer stay for Caesarian deliveries [IRR 1.19, 95% CI 1.13-
1.25]. However, there was little evidence of elevated risk of
admission before or after delivery for primiparous women.

Discussion

Low-income women in Canada have modestly longer stays in
hospital in Canada (approximately 2 hours longer, on aver-
age, for vaginal deliveries) than more affluent women. Length
of stay in hospital for Caesarian deliveries was not generally
graded by household income, although the risk of maternal
readmission was higher in low-income women following Caesar-
ian, which may signal a gap in care for low-income women over
the wider delivery and postnatal period. Delivery by Caesarian-
section is considered major surgery, requires greater recovery
time (indicated by, on average, longer hospital stays relative to
vaginal deliveries) and possibly material and social resources,
which might explain some of the differences. Both low- and
middle- income women were at higher risk of having an ad-
mission to hospital prior to delivery than high income women.
These findings are in line with past research showing a ten-
dency for lowest income groups to have longer hospital stays
and higher overall hospital burden (12-14, 17, 18).

Length of stay in hospital for childbirth was longer for Abo-
riginal women and Aboriginal women were at elevated risk of
pre-delivery admission and readmission to hospital after Cae-
sarian deliveries. Aboriginal women and girls also had dra-
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Table 3: Incidence rate ratios and marginal estimates of length of stay (LOS) in hours

Vaginal Delivery (n = 15,902)

Unadjusted Adjusted**

IRR [95%CI] P LOS [95%CI] IRR [95%CI] P LOS [95%CI]

Income
High 1.00 52.09 [51.28, 52.90] 1.00 52.31 [51.51, 53.11]
Middle 1.01 [0.99, 1.04] 0.348 52.80 [51.55, 54.05] 1.00 [0.97, 1.03] 0.822 52.49 [51.20, 53.78]
Low 1.06 [1.02, 1.09] 0.003* 54.99 [53.22, 56.76] 1.04 [1.00, 1.08] 0.039* 54.53 [52.61, 56.44]

Aboriginal Status
No 1.00 52.20 [51.51, 52.88] 1.00 52.24 [51.60, 52.89]
Yes 1.07 [1.03, 1.10] <0.001* 55.68 [53.88, 57.48] 1.06 [1.02, 1.10] 0.003* 55.41 [53.36, 57.46]

Geography
Urban 1.00 51.46 [50.74, 52.19] 1.00 51.87 [51.17, 52.57]
Rural 1.08 [1.05, 1.12] <0.001* 55.82 [54.48, 57.17] 1.05 [1.02, 1.09] <0.001* 54.64 [53.21, 56.07]

Marital status
Partnered 1.00 51.65 [50.89, 52.41] 1.00 52.15 [51.38, 52.92]
Not-partnered 1.07 [1.04, 1.10] <0.001* 55.37 [54.20, 56.54] 1.03 [1.00, 1.06] 0.033* 53.89 [52.58, 55.19]

Immigrant status
No 1.00 52.77 [52.12, 53.42] 1.00 52.54 [51.91, 53.16]
Yes 0.95 [0.89, 1.01] 0.106 50.09 [46.99, 53.19] 1.02 [0.96, 1.09] 0.531 53.59 [50.33, 56.84]

Caesarian Delivery (n = 6,012)

Unadjusted Adjusted**

IRR [95%CI] P LOS [95%CI] IRR [95%CI] P LOS [95%CI]

Income
High 1.00 89.55 [87.34, 91.75] 1.00 89.70 [87.37, 92.02]
Middle 1.12 [1.05, 1.20] 0.001* 100.70 [94.50, 106.91] 1.12 [1.04, 1.19] 0.001* 100.07 [94.05, 106.10]
Low 1.00 [0.94, 1.06] 0.95 89.38 [84.81, 93.96] 1.00 [0.93, 1.08] 0.984 89.76 [84.18, 95.34]

Aboriginal Status
No 1.00 92.02 [89.74, 94.30] 1.00 91.90 [89.69, 94.12]
Yes 1.02 [0.96, 1.08] 0.492 93.94 [88.91, 98.97] 1.04 [0.97, 1.10] 0.263 95.13 [89.76, 100.50]

Geography
Urban 1.00 90.72 [88.57, 92.86] 1.00 91.34 [89.17, 93.51]
Rural 1.07 [1.00, 1.14] 0.04* 96.91 [91.23, 102.59] 1.04 [0.98, 1.10] 0.235 94.82 [89.45, 100.20]

Marital status
Partnered 1.00 90.82 [88.58, 93.06] 1.00 91.02 [88.71, 93.34]
Not-partnered 1.07 [1.00, 1.13] 0.04* 96.79 [91.42, 102.17] 1.06 [0.98, 1.13] 0.127 96.04 [90.20, 101.88]

Immigrant status
No 1.00 92.49 [90.27, 94.71] 1.00 92.28 [90.11, 94.46]
Yes 0.95 [0.88, 1.04] 0.26 88.21 [81.24, 95.17] 0.98 [0.90, 1.07] 0.711 90.82 [83.46, 98.19]

Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
* P < 0.05
** adjusted models include the five socio-demographic variables in addition to household size, primiparity, province of delivery, year
of delivery, and maternal age at delivery.
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Table 4: Odds ratios and risks of maternal admission within 30 days before delivery

Vaginal Delivery (n = 15,902)

Risk of pre-delivery admission for all deliveries (n=21,914)

Unadjusted Adjusted**

OR [95%CI] P Predicted risk [95%CI] OR [95%CI] P Predicted risk [95%CI]

Income
High 1.00 0.04 [0.03, 0.04] 1.00 0.04 [0.03, 0.04]
Middle 1.46 [1.25, 1.70] <0.001* 0.05 [0.05, 0.06] 1.31 [1.11, 1.54] 0.002* 0.05 [0.04, 0.05]
Low 1.80 [1.48, 2.20] <0.001* 0.06 [0.05, 0.07] 1.43 [1.13, 1.81] 0.003* 0.05 [0.04, 0.05]

Aboriginal Status
No 1.00 0.04 [0.04, 0.04] 1.00 0.04 [0.04, 0.04]
Yes 1.87 [1.57, 2.24] <0.001* 0.07 [0.06, 0.08] 1.34 [1.09, 1.67] 0.007* 0.05 [0.04, 0.06]

Geography
Urban 1.00 0.04 [0.04, 0.04] 1.00 0.04 [0.04, 0.05]
Rural 1.16 [1.00, 1.35] 0.056 0.05 [0.04, 0.05] 1.01 [0.86, 1.18] 0.914 0.04 [0.04, 0.05]

Marital status
Partnered 1.00 0.04 [0.04, 0.04] 1.00 0.04 [0.04, 0.05]
Not-partnered 1.24 [1.06, 1.44] 0.006* 0.05 [0.04, 0.06] 0.97 [0.81, 1.17] 0.764 0.04 [0.04, 0.05]

Immigrant status
No 1.00 0.04 [0.04, 0.05] 1.00 0.04 [0.04, 0.05]
Yes 0.51 [0.36, 0.72] <0.001* 0.02 [0.02, 0.03] 0.62 [0.43, 0.88] 0.007* 0.03 [0.02, 0.04]

Primiparous
No 1.00 0.04 [0.04, 0.05] 1.00 0.04 [0.04, 0.05]
Yes 0.88 [0.76, 1.01] 0.063 0.04 [0.03, 0.04] 1.04 [0.89, 1.23] 0.598 0.04 [0.04, 0.05]

Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
* P < 0.05
** adjusted models include the five socio-demographic variables in addition to household size, primiparity, province of delivery, year
of delivery, and maternal age at delivery.
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Table 5: Odds ratios and risks of maternal admission within 30 days before delivery

Risk of readmission for vaginal delivery (n = 15,902)

Unadjusted Adjusted**

OR [95%CI] P Predicted risk [95%CI] OR [95%CI] P Predicted risk [95%CI]

Income
High 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Middle 1.29 [0.92, 1.80] 0.15 0.01 [0.01, 0.02] 1.16 [0.80, 1.67] 0.44 0.01 [0.01, 0.02]
Low 1.42 [0.91, 2.21] 0.13 0.01 [0.01, 0.02] 1.08 [0.64, 1.81] 0.77 0.01 [0.01, 0.02]

Aboriginal Status
No 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Yes 1.86 [1.26, 2.73] 0.002* 0.02 [0.01, 0.03] 1.58 [0.97, 2.56] 0.07 0.02 [0.01, 0.02]

Geography
Urban 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Rural 1.14 [0.82, 1.58] 0.44 0.01 [0.01, 0.02] 1.06 [0.75, 1.51] 0.74 0.01 [0.01, 0.02]

Marital status
Partnered 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Not-partnered 1.38 [1.01, 1.89] 0.046* 0.01 [0.01, 0.02] 1.29 [0.89, 1.86] 0.18 0.01 [0.01, 0.02]

Immigrant status
No 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Yes 1.01 [0.56, 1.82] 0.98 0.01 [0.01, 0.02] 1.16 [0.62, 2.17] 0.64 0.01 [0.01, 0.02]

Primiparous
No 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Yes 1.00 [0.73, 1.36] 0.99 0.01 [0.01, 0.01] 1.17 [0.83, 1.66] 0.38 0.01 [0.01, 0.02]

Risk of readmission for Caesarian Delivery (n = 6,012)

Unadjusted Adjusted**

OR [95%CI] P Predicted risk [95%CI] OR [95%CI] P Predicted risk [95%CI]

Income
High 1.00 0.02 [0.01, 0.02] 1.00 0.02 [0.01, 0.02]
Middle 1.42 [0.94, 2.14] 0.09 0.02 [0.02, 0.03] 1.22 [0.75, 1.99] 0.42 0.02 [0.01, 0.03]
Low 2.35 [1.44, 3.83] 0.001* 0.04 [0.02, 0.06] 1.80 [0.98, 3.27] 0.06 0.03 [0.02, 0.05]

Aboriginal Status
No 1.00 0.02 [0.02, 0.02] 1.00 0.02 [0.02, 0.02]
Yes 2.12 [1.32, 3.40] 0.002* 0.04 [0.02, 0.06] 1.87 [1.12, 3.12] 0.017* 0.04 [0.02, 0.05]

Geography
Urban 1.00 0.02 [0.02, 0.03] 1.00 0.02 [0.02, 0.03]
Rural 0.60 [0.37, 0.97] 0.036* 0.01 [0.01, 0.02] 0.49 [0.30, 0.80] 0.004* 0.01 [0.01, 0.02]

Marital status
Partnered 1.00 0.02 [0.01, 0.02] 1.00 0.02 [0.02, 0.03]
Not-partnered 1.64 [1.12, 2.39] 0.01* 0.03 [0.02, 0.04] 1.04 [0.66, 1.64] 0.87 0.02 [0.01, 0.03]

Immigrant status
No 1.00 0.02 [0.02, 0.03] 1.00 0.02 [0.02, 0.03]
Yes 0.54 [0.22, 1.33] 0.18 0.01 [0.00, 0.02] 0.64 [0.26, 1.60] 0.34 0.01 [0.00, 0.03]

Primiparous
No 1.00 0.02 [0.02, 0.02] 1.00 0.02 [0.02, 0.02]
Yes 1.18 [0.83, 1.69] 0.36 0.02 [0.02, 0.03] 1.19 [0.80, 1.78] 0.40 0.02 [0.02, 0.03]

Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
* P < 0.05
** adjusted models include the five socio-demographic variables in addition to household size, primiparity, province of delivery, year
of delivery, and maternal age at delivery.
8
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matically higher rates of teenage births (16.31%) compared
with non-Aboriginal Canadian women and girls (3.41%) in our
study. This is a trend seen in countries such as the United
States (28) and Australia (29). Teenage pregnancy is a key
indicator of population health that is more common in dis-
advantaged youth, and may influence social, educational, and
economic opportunities later in life. For Aboriginal girls, the
impacts are further exacerbated (30) by health and social dis-
parities tied to the Canada’s colonial history. The health sta-
tus of Indigenous Canadians has continued to be poor despite
Canada’s universal health system. Perhaps a recent Lancet
special series on Canada’s health care leadership role describes
this situation most aptly:

‘As in other settler societies such as Australia,
New Zealand, and the USA, Indigenous popula-
tions in Canada were colonised and marginalised.
In the Canadian case, marginalisation took the
forms of Indian Residential Schools, government-
enforced relocation, and historically segregated In-
dian hospitals, to name a few. Three distinct and
constitutionally recognised groups—First Nations,
Inuit, and Métis—constitute 4.3% of the Cana-
dian population and experience persistent health
disparities relative to the non-Indigenous popu-
lation, including higher rates of chronic disease,
trauma, interpersonal and domestic violence, and
suicide, as well as lower life expectancy and higher
infant mortality rates. For example, Canada’s in-
fant mortality rate dropped by 80% from more
than 27 deaths per 1000 livebirths in 1960, to five
per 1000 livebirths on average in 2013. However,
the estimated rate in Nunavut (the northern terri-
tory in which approximately 85% of the population
is Inuit) was more than three times the national
rate at 18 deaths per 1000 livebirths in 2013’(31).

Our study represents one of the few multi-province health
datasets that includes an Aboriginal identifier, and will enable
future studies in Canadian Aboriginal health.

This study offers several methodological strengths. Pre-
vious hospital utilization studies on childbirth and SES have
been conducted in single-provinces (10-18), whereas our sam-
ple has the diversity of multiple provincial health care settings.
The availability of individual-level SES measures is a relatively
uncommon advantage in population-level research on child-
birth (7, 14). Area-based income, for example, is prone to
attenuated trends due to non-differential misclassification bias
(9), and these data represents an improvement upon area-
based measures as a proxy for individual measures. By in-
cluding an analysis of length of stay, as well as admissions
before and after delivery, we were able to identify whether dif-
ferent factors were associated with differential resource utiliza-
tion across the period of health care interaction for childbirth.
Lastly, no utilization study on childbirth, to our knowledge,
has examined hourly length of stay differences. We argue that
hours are more appropriate for detecting differences in length
of stay for deliveries than days, given that childbirth tends to
be a relatively brief encounter compared to other hospitaliza-
tions.

A few points of caution remain. First, the data were drawn
from a population-based survey that is not nationally represen-

tative, and comprise those respondents that agreed to link and
share their data. All respondents from the province of Quebec
were excluded as there are no hospitalization records for these
individuals in the DAD. The CCHS also excludes Aboriginal in-
dividuals living on reserves, and does not capture the hospital-
ization experiences of this population. Second, non-responders
of the income-related survey questions tended to be younger
single women, and their exclusion from the analysis would re-
sult in an artificially higher SES sample with potentially bet-
ter health status and lower health care needs. Non-responders
were, however, 11% of the total eligible sample, which is lower
than this survey’s total non-response rates (32). Third, linkage
between women and infant abstracts was not possible for this
study. Socioeconomic patterning was still observed in mater-
nal hospital burden for these data, which could be augmented
by neonatal health records in the future. Finally, the study is
sensitive to all limitations associated with the use of adminis-
trative data for health research (33) including uncertain data
quality, missing data, reliability, a lack of control over the in-
formation collected and documentation. These factors likely
led us to underestimate the extent of health care burden.

Our study implies systematic differences in length of stay
in hospital for childbirth among women of different socio-
demographic backgrounds, even after accounting for the
strong influences of provincial context and primiparity. In
Canada, hospital stays for childbirth are short by international
comparison (34). Given an average length of stay of about two
days, a measurable excess of two hours for vaginal deliveries,
10 hours for Caesarian deliveries, along with increased admis-
sions in the prenatal and postnatal period for lower-income
groups might translate to an extra time spent in hospital.
The socio-demographic patterns seen here imply an apprecia-
ble excess cost at a population level, considering the average
national cost of the least complicated in-hospital vaginal de-
livery was $1,882 in 2014-2015 (35). The subtle but observ-
able elevation in length of stay for lower income women seen
here raises the question as to whether additional reductions in
length of stay could be achieved through resource redistribu-
tion to the prenatal period. A recent Canadian intervention
study showed that giving expectant mothers an unconditional
$81 per month in the prenatal period (granted by the provin-
cial government to support healthy pregnancy outcomes) was
followed by reductions in adverse birth outcomes and length
of stay for vaginal deliveries in the province of Manitoba (36).
Our study suggests that cash transfers to socioeconomically
disadvantaged women during the prenatal period could be
cost-effective if they achieve reductions in length of stay that
are attributable to social factors.

Conclusion

Overall, the findings of this linked data study indicates that
equity goals of the Canadian health care system, embedded in
the Canada Health Act, are mainly being achieved for birth-
related hospitalizations, as others have concluded. Canadian
success in maternal health, while laudable, now motivates fur-
ther assessment and mitigation of those modest but persis-
tent socio-demographic differences in health and health care
burden. Taken in the broader context of women’s health, in-
vestment in preventive health policy warrants consideration
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as a way to maintain Canada’s generally positive outcomes
observed during the perinatal period, and eventually improve
health throughout the life course.
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Supplementary Appendices
Supplementary Table 1: ICD-10-CA codes used to identify deliveries, and Case Mix Group CMG codes used to identify C-section
births.

ICD-10-CA Delivery codes Any one diagnosis code of O10 to O16, O21 to O29,
O30 to O46, O48, O60 to O75, O85 to O92, O95 or
O98 to O99, with a sixth digit of 1 or 2
-or-
Z37

Case Mix Group (CMG) codes CMG codes 536 and 537 were used to classify births
as Caesarian deliveries

CMG codes 538-545 were used to classify births as
Vaginal deliveries

Source: Canadian Institute for Health Information (CIHI). Inpatient Hospitalizations, Surgeries and Childbirth Indicators in
2013–2014. 2015.

Supplementary Figure 1: Plot of predicted margins to identify optimal contrasts between adjacent income categories.

Data Source: Sample used complete case analysis from CCHS years 2005-2011.
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Supplementary Figure 2: Flow chart detailing the algorithm used to identify primiparous women, using variables from the DAD
and the CCHS related to having previous children.

Data Source: Sample used for complete case analysis from CCHS years 2005-2011.

Supplementary Table 2: Descriptive statistics and frequencies of time of day for admission and discharges. (n=15,458 events)

Admissions Discharges

Frequency (%) Frequency (%)

Number of exact midnight events 00:00 <30 <0.1 <30 <0.1

Number of exact noon events 12:00 40 0.2 498 2.3

# of records ending in –:00 or –:30 (rounding to half hour) 2425 (11.1) 6665 (30.4)

Number of records ending in –:-0 (rounding to the tens) 4739 (21.6) 10780 (49.2)

Most frequent time(s) of day for admission/discharge 06:00 (0.7) 11:00 (2.3)
11:30
13:00

Data Source: DAD 2005-2011.
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Supplementary Figure 3: Flow chart detailing the sample selection approach for complete case analysis of delivery-related admissions.

*International Classification of Diseases and related Health Problems (ICD-10-CA). Refer to Supplementary Table 1 for list of
ICD-10-CA codes used to identify singleton live births.
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Supplementary Table 3: Maternal characteristics of income non-responders

Frequency (%)
(n = 1,931)

Maternal age*
≤19 years 233 (12.1)
20-34 years 1,484 (76.9)
≥20 years 214 (11.1)

Number of deliveries between 2005-2011
1 1,278 (66.2)
2 546 (28.3)
3+ 107 (5.5)

Rural area of residence 592 (30.7)

Marital status un-partnered** 811 (42.0)

Aboriginal Status ** 317 (16.4)

Immigrant status** 185 (9.6)

* Maternal age at first delivery listed in the dataset, pertaining to those women who had multiple births in hospital between 2005
and 2011.
** a small number of women did not provide responses for these survey items, and are therefore missing from these counts - leading
to less than 100% accounted for.
Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
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Supplementary Table 4. Incidence rate ratios and marginal estimates of length of stay (LOS) in hours

Vaginal Delivery (n = 15,902)

Unadjusted Adjusted**

IRR [95%CI] P LOS [95%CI] IRR [95%CI] P LOS [95%CI]

Income
High 1.00 52.09 [51.28, 52.90] 1.00 52.31 [51.51, 53.11]
Middle 1.01 [0.99, 1.04] 0.348 52.80 [51.55, 54.05] 1.00 [0.97, 1.03] 0.822 52.49 [51.2, 53.78]
Low 1.06 [1.02, 1.09] 0.003* 54.99 [53.22, 56.76] 1.04 [1.00, 1.08] 0.039* 54.53 [52.61, 56.44]

Aboriginal Status
No 1.00 52.20 [51.51, 52.88] 1.00 52.24 [51.60, 52.89]
Yes 1.07 [1.03, 1.10] <0.001* 55.68 [53.88, 57.48] 1.06 [1.02, 1.10] 0.003* 55.41 [53.36, 57.46]

Geography
Urban 1.00 51.46 [50.74, 52.19] 1.00 51.87 [51.17, 52.57]
Rural 1.08 [1.05, 1.12] <0.001* 55.82 [54.48, 57.17] 1.05 [1.02, 1.09] <0.001 54.64 [53.21, 56.07]

Province
ON 1.00 <0.001* 49.05 [48.05, 50.06] 1.00 48.36 [47.33, 49.38]
PE 1.44 [1.37, 1.52] <0.001* 70.77 [67.45, 74.09] 1.55 [1.47, 1.64] <0.001* 75.19 [71.53, 78.86]
NS 1.35 [1.24, 1.46] <0.001* 66.10 [60.97, 71.23] 1.41 [1.30, 1.52] <0.001* 67.97 [63.00, 72.95]
NB 1.27 [1.22, 1.33] <0.001* 62.47 [60.22, 64.72] 1.35 [1.29, 1.41] <0.001* 65.08 [62.62, 67.53]
NL 1.52 [1.43, 1.62] <0.001* 74.69 [70.23, 79.16] 1.60 [1.50, 1.70] <0.001* 77.29 [72.64, 81.94]
MB 1.13 [1.09, 1.17] <0.001* 55.52 [53.89, 57.15] 1.14 [1.09, 1.18] <0.001* 54.90 [53.24, 56.56]
SK 1.18 [1.13, 1.22] <0.001* 57.68 [55.90, 59.47] 1.18 [1.14, 1.23] <0.001* 57.05 [55.28, 58.82]
AB 0.91 [0.87, 0.94] <0.001* 44.40 [42.83, 45.98] 0.91 [0.88, 0.95] <0.001* 44.24 [42.74, 45.74]
BC 1.00 [0.96, 1.05] 0.888 49.22 [47.13, 51.32] 1.06 [1.02, 1.11] 0.009 51.43 [49.36, 53.49]
NT/NU/YT 1.18 [1.13, 1.24] <0.001* 58.03 [55.53, 60.54] 1.16 [1.11, 1.22] <0.001* 56.19 [53.68, 58.71]

Marital status
Partnered 1.00 51.65 [50.89, 52.41] 1.00 52.15 [51.38, 52.92]
Not-partnered 1.07 [1.04, 1.10] <0.001* 55.37 [54.20, 56.54] 1.03 [1.00, 1.06] 0.033* 53.89 [52.58, 55.19]

Immigrant status
No 1.00 52.77 [52.12, 53.42] 1.00 52.54 [51.91, 53.16]
Yes 0.95 [0.89, 1.01] 0.106 50.09 [46.99, 53.19] 1.02 [0.96, 1.09] 0.531 53.59 [50.33, 56.84]

Primiparous
No 1.00 48.42 [47.66, 49.18] 1.00 47.74 [46.98, 48.50]
Yes 1.25 [1.23, 1.28] <0.001* 60.71 [59.63, 61.79] 1.31 [1.27, 1.34] <0.001* 62.45 [61.25, 63.64]

* Maternal age at first delivery listed in the dataset, pertaining to those women who had multiple births in hospital between 2005
and 2011.
** a small number of women did not provide responses for these survey items, and are therefore missing from these counts - leading
to less than 100% accounted for.
Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
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Supplementary Table 4, cont. Incidence rate ratios and marginal estimates of length of stay (LOS) in hours

Caesarian Delivery (n = 6,012)

Unadjusted Adjusted**

IRR [95%CI] P LOS [95%CI] IRR [95%CI] P LOS [95%CI]

Income
High 1.00 89.55 [87.34, 91.75] 1.00 89.70 [87.37, 92.02]
Middle 1.12 [1.05, 1.20] 0.001* 100.70 [94.50, 106.91] 1.12 [1.04, 1.19] 0.001* 100.07 [94.05, 106.10]
Low 1.00 [0.94, 1.06] 0.95 89.38 [84.81, 93.96] 1.00 [0.93, 1.08] 0.984 89.76 [84.18, 95.34]

Aboriginal Status
No 1.00 92.02 [89.74, 94.30] 1.00 91.90 [89.69, 94.12]
Yes 1.02 [0.96, 1.08] 0.492 93.94 [88.91, 98.97] 1.04 [0.97, 1.10] 0.263 95.13 [89.76, 100.50]

Geography
Urban 1.00 90.72 [88.57, 92.86] 1.00 91.34 [89.17, 93.51]
Rural 1.07 [1.00, 1.14] 0.04* 96.91 [91.23, 102.59] 1.04 [0.98, 1.10] 0.235 94.82 [89.45, 100.20]

Province
ON 1.00 87.08 [83.78, 90.37] 1.00 86.29 [83.00, 89.58]
PE 1.28 [1.14, 1.44] <0.001* 111.40 [98.76, 124.04] 1.32 [1.17, 1.49] <0.001* 113.97 [101.15, 126.79]
NS 1.31 [1.14, 1.51] <0.001* 114.01 [98.49, 129.52] 1.34 [1.17, 1.54] <0.001* 115.85 [101.19, 130.52]
NB 1.21 [1.06, 1.38] 0.005* 105.36 [91.82, 118.89] 1.25 [1.08, 1.43] 0.002* 107.49 [93.39, 121.59]
NL 1.23 [1.08, 1.40] 0.002* 106.99 [93.85, 120.12] 1.26 [1.12, 1.42] <0.001* 108.76 [96.98, 120.54]
MB 1.09 [1.01, 1.17] 0.02* 94.77 [89.07, 100.48] 1.08 [1.01, 1.15] 0.031* 93.01 [87.75, 98.27]
SK 1.05 [0.98, 1.13] 0.164 91.62 [86.05, 97.20] 1.05 [0.98, 1.13] 0.162 90.75 [85.31, 96.19]
AB 1.00 [0.93, 1.08] 0.916 87.44 [81.61, 93.26] 1.00 [0.93, 1.08] 0.913 86.64 [81.11, 92.17]
BC 1.06 [0.99, 1.13] 0.09* 92.20 [87.20, 97.20] 1.10 [1.03, 1.18] 0.003* 95.19 [90.28, 100.11]
NT/NU/YT 1.06 [0.98, 1.14] 0.136 91.98 [86.34, 97.62] 1.05 [0.98, 1.13] 0.176 90.64 [84.90, 96.38]

Marital status
Partnered 1.00 90.82 [88.58, 93.06] 1.00 91.02 [88.71, 93.34]
Not-partnered 1.07 [1.00, 1.13] 0.04* 96.79 [91.42, 102.17] 1.06 [0.98, 1.13] 0.127 96.04 [90.20, 101.88]

Immigrant status
No 1.00 92.49 [90.27, 94.71] 1.00 92.28 [90.11, 94.46]
Yes 0.95 [0.88, 1.04] 0.260 88.21 [81.24, 95.17] 0.98 [0.90, 1.07] 0.711 90.82 [83.46, 98.19]

Primiparous
No 1.00 88.41 [85.59, 91.22] 1.00 86.38 [83.61, 89.16]
Yes 1.12 [1.07, 1.17] <0.001* 98.74 [95.63, 101.85] 1.19 [1.13, 1.25] <0.001* 102.82 [98.99, 106.66]

* Maternal age at first delivery listed in the dataset, pertaining to those women who had multiple births in hospital between 2005
and 2011.
** a small number of women did not provide responses for these survey items, and are therefore missing from these counts - leading
to less than 100% accounted for.
Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
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Supplementary Table 5: Odds ratios and risks of maternal admission within 30 days before delivery

Risk of pre-delivery admission for all deliveries (n=21,914)

Unadjusted Adjusted**

OR [95%CI] P Predicted risk [95%CI] OR [95%CI] P Predicted risk [95%CI]

Income
High 1.00 0.04 [0.03, 0.04] 1.00 0.04 [0.03, 0.04]
Middle 1.46 [1.25, 1.70] <0.001* 0.05 [0.05, 0.06] 1.31 [1.11, 1.54] 0.002* 0.05 [0.04, 0.05]
Low 1.80 [1.48, 2.20] <0.001* 0.06 [0.05, 0.07] 1.43 [1.13, 1.81] 0.003* 0.05 [0.04, 0.05]

Aboriginal Status
No 1.00 0.04 [0.04, 0.04] 1.00 0.04 [0.04, 0.04]
Yes 1.87 [1.57, 2.24] <0.001* 0.07 [0.06, 0.08] 1.34 [1.09, 1.67] 0.007* 0.05 [0.04, 0.06]

Geography
Urban 1.00 0.04 [0.04, 0.04] 1.00 0.04 [0.04, 0.05]
Rural 1.16 [1.00, 1.35] 0.056 0.05 [0.04, 0.05] 1.01 [0.86, 1.18] 0.914 0.04 [0.04, 0.05]

Marital status
Partnered 1.00 0.04 [0.04, 0.04] 1.00 0.04 [0.04, 0.05]
Not-partnered 1.24 [1.06, 1.44] 0.006* 0.05 [0.04, 0.06] 0.97 [0.81, 1.17] 0.764 0.04 [0.04, 0.05]

Immigrant status
No 1.00 0.04 [0.04, 0.05] 1.00 0.04 [0.04, 0.05]
Yes 0.51 [0.36, 0.72] <0.001* 0.02 [0.02, 0.03] 0.62 [0.43, 0.88] 0.007* 0.03 [0.02, 0.04]

Province
ON 1.00 0.02 [0.02, 0.03] 1.00 0.03 [0.02, 0.03]
PE 1.10 [0.60, 2.01] 0.761 0.03 [0.01, 0.04] 1.05 [0.57, 1.93] 0.872 0.03 [0.01, 0.04]
NS 2.96 [2.18, 4.02] <0.001* 0.07 [0.05, 0.09] 2.80 [2.05, 3.82] <0.001* 0.07 [0.05, 0.09]
NB 2.33 [1.69, 3.21] <0.001* 0.06 [0.04, 0.07] 2.21 [1.61, 3.05] <0.001* 0.05 [0.04, 0.07]
NL 3.60 [2.62, 4.95] <0.001* 0.08 [0.06, 0.10] 3.35 [2.42, 4.64] <0.001* 0.08 [0.06, 0.10]
MB 2.85 [2.25, 3.60] <0.001* 0.07 [0.05, 0.08] 2.42 [1.90, 3.09] <0.001* 0.06 [0.05, 0.07]
SK 2.94 [2.34, 3.68] <0.001* 0.07 [0.06, 0.08] 2.55 [2.02, 3.22] <0.001* 0.06 [0.05, 0.07]
AB 1.30 [1.01, 1.67] 0.04* 0.03 [0.03, 0.04] 1.27 [0.99, 1.63] 0.057 0.03 [0.03, 0.04]
BC 2.34 [1.88, 2.91] <0.001* 0.06 [0.05, 0.06] 2.33 [1.87, 2.91] <0.001* 0.06 [0.05, 0.07]
NT/NU/YT 2.19 [1.54, 3.12] <0.001* 0.05 [0.04, 0.07] 1.67 [1.14, 2.46] 0.009 0.04 [0.03, 0.06]

Primiparous
No 1.00 0.04 [0.04, 0.05] 1.00 0.04 [0.04, 0.05]
Yes 0.88 [0.76, 1.01] 0.063 0.04 [0.03, 0.04] 1.04 [0.89, 1.23] 0.598 0.04 [0.04, 0.05]

* P < 0.05
** adjusted models include the five maternal socio-demographic variables in addition to household size, primiparity, province of
delivery, year of delivery, and maternal age at delivery.
Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
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Supplementary Table 6: Odds ratios and risks of maternal readmission within 30 days of delivery

Risk of readmission for vaginal delivery (n = 15,902)

Unadjusted Adjusted**

OR [95%CI] P Predicted risk [95%CI] OR [95%CI] P Predicted risk [95%CI]

Income
High 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Middle 1.29 [0.92, 1.80] 0.146 0.01 [0.01, 0.02] 1.16 [0.80, 1.67] 0.439 0.01 [0.01, 0.02]
Low 1.42 [0.91, 2.21] 0.126 0.01 [0.01, 0.02] 1.08 [0.64, 1.81] 0.77 0.01 [0.01, 0.02]

Aboriginal Status
No 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Yes 1.86 [1.26, 2.73] 0.002* 0.02 [0.01, 0.03] 1.58 [0.97, 2.56] 0.066 0.02 [0.01, 0.02]

Geography
Urban 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Rural 1.14 [0.82, 1.58] 0.441 0.01 [0.01, 0.02] 1.06 [0.75, 1.51] 0.737 0.01 [0.01, 0.02]

Marital status
Partnered 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Not-partnered 1.38 [1.01, 1.89] 0.046* 0.01 [0.01, 0.02] 1.29 [0.89, 1.86] 0.18 0.01 [0.01, 0.02]

Immigrant status
No 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Yes 1.01 [0.56, 1.82] 0.975 0.01 [0.01, 0.02] 1.16 [0.62, 2.17] 0.635 0.01 [0.01, 0.02]

Province
ON 1.00 0.01 [0.00, 0.01] 1.00 0.01 [0.01, 0.01]
PE 1.55 [0.48, 5.02] 0.465 0.01 [0.00, 0.02] 1.53 [0.46, 5.06] 0.485 0.01 [0.00, 0.02]
NS 3.16 [1.72, 5.80] <0.001* 0.02 [0.01, 0.03] 3.01 [1.60, 5.67] 0.001* 0.02 [0.01, 0.03]
NB 1.93 [0.94, 3.96] 0.075 0.01 [0.00, 0.02] 1.96 [0.94, 4.13] 0.074 0.01 [0.00, 0.02]
NL 1.21 [0.44, 3.36] 0.712 0.01 [0.00, 0.02] 1.13 [0.41, 3.12] 0.814 0.01 [0.00, 0.02]
MB 2.88 [1.75, 4.73] <0.001* 0.02 [0.01, 0.03] 2.46 [1.45, 4.18] 0.001* 0.02 [0.01, 0.02]
SK 1.95 [1.15, 3.33] 0.014* 0.01 [0.01, 0.02] 1.77 [1.01, 3.10] 0.048* 0.01 [0.01, 0.02]
AB 1.61 [0.98, 2.63] 0.059 0.01 [0.01, 0.02] 1.64 [1.00, 2.69] 0.048* 0.01 [0.01, 0.02]
BC 2.13 [1.31, 3.47] 0.002* 0.01 [0.01, 0.02] 2.14 [1.32, 3.47] 0.002* 0.02 [0.01, 0.02]
NT/NU/YT 1.81 [0.85, 3.85] 0.123 0.01 [0.00, 0.02] 1.32 [0.59, 2.97] 0.5 0.01 [0.00, 0.02]

Primiparous
No 1.00 0.01 [0.01, 0.01] 1.00 0.01 [0.01, 0.01]
Yes 1.00 [0.73, 1.36] 0.989 0.01 [0.01, 0.01] 1.17 [0.83, 1.66] 0.377 0.01 [0.01, 0.02]

* P < 0.05
** adjusted models include the five maternal socio-demographic variables in addition to household size, primiparity, province of
delivery, year of delivery, and maternal age at delivery.
Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
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Supplementary Table 6 cont.: Odds ratios and risks of maternal readmission within 30 days of delivery

Risk of readmission for Caesarian Delivery (n = 6,012)

Unadjusted Adjusted**

OR [95%CI] P Predicted risk [95%CI] OR [95%CI] P Predicted risk [95%CI]

Income
High 1.00 0.02 [0.01, 0.02] 1.00 0.02 [0.01, 0.02]
Middle 1.42 [0.94, 2.14] 0.093 0.02 [0.02, 0.03] 1.22 [0.75, 1.99] 0.419 0.02 [0.01, 0.03]
Low 2.35 [1.44, 3.83] 0.001* 0.04 [0.02, 0.06] 1.80 [0.98, 3.27] 0.056 0.03 [0.02, 0.05]

Aboriginal Status
No 1.00 0.02 [0.02, 0.02] 1.00 0.02 [0.02, 0.02]
Yes 2.12 [1.32, 3.40] 0.002* 0.04 [0.02, 0.06] 1.87 [1.12, 3.12] 0.017* 0.04 [0.02, 0.05]

Geography
Urban 1.00 0.02 [0.02, 0.03] 1.00 0.02 [0.02, 0.03]
Rural 0.60 [0.37, 0.97] 0.036* 0.01 [0.01, 0.02] 0.49 [0.30, 0.80] 0.004* 0.01 [0.01, 0.02]

Marital status
Partnered 1.00 0.02 [0.01, 0.02] 1.00 0.02 [0.02, 0.03]
Not-partnered 1.64 [1.12, 2.39] 0.01* 0.03 [0.02, 0.04] 1.04 [0.66, 1.64] 0.873 0.02 [0.01, 0.03]

Immigrant status
No 1.00 0.02 [0.02, 0.03] 1.00 0.02 [0.02, 0.03]
Yes 0.54 [0.22, 1.33] 0.182 0.01 [0.00, 0.02] 0.64 [0.26, 1.60] 0.339 0.01 [0.00, 0.03]

Province
ON 1.00 0.02 [0.01, 0.02] 1.00 0.02 [0.01, 0.02]
PE 1.75 [0.63, 4.86] 0.279 0.03 [0.00, 0.06] 2.01 [0.74, 5.42] 0.169 0.04 [0.00, 0.07]
NS 1.96 [0.94, 4.08] 0.072 0.03 [0.01, 0.06] 1.87 [0.87, 4.02] 0.111 0.03 [0.01, 0.06]
NB 2.04 [1.02, 4.08] 0.044* 0.04 [0.01, 0.06] 2.22 [1.10, 4.49] 0.026* 0.04 [0.02, 0.06]
NL 1.61 [0.71, 3.64] 0.25 0.03 [0.01, 0.05] 1.50 [0.65, 3.49] 0.346 0.03 [0.01, 0.05]
MB 1.19 [0.56, 2.56] 0.652 0.02 [0.01, 0.04] 1.03 [0.47, 2.26] 0.933 0.02 [0.01, 0.03]
SK 1.66 [0.90, 3.05] 0.104 0.03 [0.01, 0.04] 1.40 [0.74, 2.65] 0.301 0.03 [0.01, 0.04]
AB 0.75 [0.38, 1.46] 0.4 0.01 [0.01, 0.02] 0.72 [0.37, 1.42] 0.345 0.01 [0.01, 0.02]
BC 1.07 [0.60, 1.91] 0.827 0.02 [0.01, 0.03] 1.01 [0.57, 1.79] 0.971 0.02 [0.01, 0.03]
NT/NU/YT 1.57 [0.55, 4.44] 0.396 0.03 [0.00, 0.05] 1.20 [0.41, 3.49] 0.734 0.02 [0.00, 0.04]

Primiparous
No 1.00 0.02 [0.02, 0.02] 1.00 0.02 [0.02, 0.02]
Yes 1.18 [0.83, 1.69] 0.36 0.02 [0.02, 0.03] 1.19 [0.80, 1.78] 0.395 0.02 [0.02, 0.03]

* P < 0.05
** adjusted models include the five maternal socio-demographic variables in addition to household size, primiparity, province of
delivery, year of delivery, and maternal age at delivery.
Data Sources: CCHS years 2005-2011; DAD fiscal years 2005-2011.
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